Background: In spite of the disproportionate prevalence of hepatitis C virus (HCV) infection among drug users, many remain uninformed or misinformed about the virus. Drug treatment programs are important sites of opportunity for providing HCV education to their patients, and many programs do, in fact, offer this education in a variety of formats. Little is known, however, about the level of HCV knowledge among drug treatment program patients, and the extent to which they utilize their programs' HCV education services.
Background
Over four million current United States residents have had acute hepatitis C virus (HCV) infection, the most common blood borne infectious disease in the U.S. [1] . In view of the ease with which HCV is transmitted by percutaneous blood contact [2] , current and former drug users account for a disproportionate number of those with HCV antibodies as a result of acute infection [1, 3] . Of great concern, the majority of individuals with HCV antibodies will develop chronic HCV infection [4] , resulting in serious liver disease for about 20% of the chronically infected [5] .
In spite of its high prevalence among injection drug users (IDUs), many individuals who inject(ed) drugs do not know their HCV serostatus [6] [7] [8] [9] . This often reflects the fact that HCV related symptoms may only become apparent when serious viral complications have already developed, sometimes as much as several decades after exposure to the virus [10] [11] [12] [13] . Thus, many HCV seropositive individuals remain unaware of their infection until their health is significantly compromised, treatment options are severely restricted, and they may have unknowingly transmitted the virus to others. Importantly, although the risks of contracting HCV infection are considerably less for non-injection drug users (NIDUs) than for IDUs, HCV may also be contracted when sharing contaminated straws or pipes used for sniffing or smoking drugs [14, 15] . In addition, because drug users who have not injected drugs in the past may transition to this mode of drug administration in the future, it is critical that NIDUs understand the HCV related risks involved in sharing both injection and non-injection drug use equipment.
Regrettably, because drug users' access to and use of medical care is often inadequate, sometimes as a result of the discrimination they experience from physicians and other clinicians [16] [17] [18] , their exposure to accurate HCV information is generally limited. In fact, many drug users are uninformed or misinformed about the mode of transmission of HCV, the existence of pharmacological therapy for HCV infection, the risks of disease progression, ways to prevent this progression (especially abstaining from alcohol), and how to avoid contracting the virus if uninfected [7, 8, 19] . What information they do have is often faulty or exaggerated, sometimes downplaying the seriousness of the infection, or portraying it as a frequently fatal disease [6] [7] [8] 20] .
Importantly, drug treatment programs are well situated to fill an important HCV education service gap among drug users by providing HCV education to their patients. In fact, our past research indicates that most drug treatment programs do offer HCV education in one or more formats (e.g., group sessions, individual sessions, videos, books/ pamphlets) [21, 22] . However, this education is sometimes inadequate in a variety of ways, including the limited number of patients to whom it is offered, the infrequency with which it is provided, and the lack of comprehensiveness of the topics covered [21] [22] [23] [24] . One promising way to address these inadequacies is to better support and enable many direct care staff to provide HCV education to patients. Most drug treatment program staff understand the unique needs of the population they serve, suggesting that they are well positioned to effectively and sensitively communicate accurate and essential information about HCV and its consequences. Many of these staff, however, have limited knowledge about the virus, and some staff lack the skills to effectively communicate with patients concerning health issues, such as HCV infection. Thus, supported by a grant from the National Institute on Drug Abuse of the U.S. National Institutes of Health, we developed and are implementing a comprehensive, 6-hour, skills-based staff training (the "STOP Hep C staff training") to address many staff's HCV education and communication needs [24, 25] . Details about the training, itself, are available elsewhere [26] .
The STOP Hep C staff training is intended for staff in both methadone maintenance treatment programs (MMTPs) and residential drug-free programs. These treatment modalities serve many patients at high risk for HCV infection as a result of past or current drug injection (or are at serious risk for future transitioning to injection drug use) and/or the sharing of HCV contaminated non-injection drug use equipment. In addition, our HCV survey research from 2001 to 2003 with approximately 600 MMTPs and drug-free treatment programs throughout the U.S. illuminated differences in the provision of HCV services between modalities. In particular, MMTPs were more likely to offer HCV education services to more patients and more comprehensively than drug-free programs [22, 23, 27] . There were also differences within these modalities with regard to both aggregate patient characteristics and the HCV services offered according to region within the U.S. For example, a smaller proportion of drug-free midwestern programs participating in our past HCV survey research had a majority of IDU patients (6% of midwestern programs vs. 17%, 19%, and 24% of southern, northeastern, and western programs, respectively). Among participating MMTPs, a smaller proportion of programs in the south educated all patients about HCV (63% of southern programs vs. 77%, 76%, and 72% of western, northeastern, and midwestern programs, respectively), while a greater proportion of midwestern MMTPs did not educate any patients about the virus (14% of midwestern programs vs. 2% of southern programs and no northeastern or western programs). Thus, because of these differences between and within modalities, and because the training's impact might vary as a result of these differences, the STOP Hep C staff training research sample includes both MMTPs and drug-free treatment programs throughout the U.S.
Among the data that are needed to evaluate the impact of the STOP Hep C staff training on patients receiving substance abuse treatment in the participating programs are those that assess (a) their pre-staff training knowledge about HCV, and (b) their use of their programs' HCV education services that were already in place before the staff training took place. This will enable a comparison of poststaff training changes, if any, in patients' HCV knowledge and HCV education services use. Understanding patients' HCV knowledge and service utilization patterns has importance beyond an assessment of the impact of the STOP Hep C staff training. Such an understanding is also needed in order to inform the substance abuse treatment field of the extent to which available HCV education services are utilized (or under-utilized) in drug treatment programs, so that appropriate steps can be taken to better ensure that this vulnerable population is educated about HCV infection. We therefore performed an analysis of data collected from a sample of patients (N = 280) receiving substance abuse treatment in 14 drug treatment programs throughout the U.S. that were participating in the STOP Hep C staff training project. Using these data, collected before the STOP Hep C staff training took place, we report the results of a comprehensive examination of (a) patients' HCV knowledge, (b) their awareness and actual use of their programs' existing HCV education services, and (c) the facilitators and barriers to this service use. Given the especially heightened risk for contracting and transmitting HCV among current and former IDUs as compared with NIDUs, IDUs may have had more past exposure to HCV information and have had greater interest in continuing to learn about the virus. Thus, there may be differences between IDUs and NIDUs in their knowledge about HCV and in their awareness and actual use of HCV education services. We therefore performed our analyses by comparing data collected from NIDUs (N = 121) and IDUs (N = 159) in the 14 participating programs.
Methods

Programs Participating in the STOP Hep C Staff Training Research
Patients taking part in the current research were recruited from seven methadone maintenance treatment programs (MMTPs) and seven residential drug-free treatment programs that were participating in the STOP Hep C staff training project during 2005 and 2006. To be eligible to participate in the project and receive the STOP Hep C staff training, programs needed to provide drug abuse treatment services on-site and to at least 50 percent of their patients, and services could not only be for detoxification or for other short-term treatment (i.e., less than seven days). So that the training could best serve staff in programs whose patients were at considerable risk for contracting and transmitting HCV, participating programs also needed to serve patient populations in which at least 20% were drug injectors, crack smokers, and/or intranasal cocaine users. By the end of the project's data collection in 2007, programs will have been selected to include an equal number of MMTPs and drug-free treatment programs in each of the four U.S. census regions (northeast, south, midwest, west). Priority in selecting participating programs was (and continues to be) given to those programs that took part in our past HCV survey research from 2001 to 2003, which documented the HCV services provided by drug treatment programs throughout the U.S. In several instances, we included programs in the STOP Hep C staff training research that met our inclusion criteria and were recommended to us either by HCV coordinators in individual states or by other individuals involved in supporting the implementation of HCV services in drug treatment programs.
The 14 programs that participated in the STOP Hep C staff training research from September, 2005 through December, 2006 included seven residential drug-free programs: two in New York City, two in south Florida, two in north Oregon, and one in Ohio. There were also seven participating MMTPs: two in New York City, two in Ohio, one in southern California, one in southern Washington State, and one in Maryland. Data collected in a telephone interview with each program director before the STOP Hep C staff training took place documented the HCV services already in existence and available to patients at the program, including those that addressed patients' needs for HCV education. These 14 programs all offered education about HCV in one or more forms: e.g., all offered individual sessions, generally with counselors or nurses; 12 offered group sessions to provide HCV information, often as part of a health education effort conducted at the program by medical staff, counselors, or the local Health Department; 11 offered HCV education through pamphlets or other literature; and one through videos. The STOP Hep C staff training was intended to update staff's HCV knowledge and their ability to communicate this information to patients so that the HCV education services that were offered could support patients optimally. As indicated by the program directors, all of the programs offered testing for HCV antibodies (three of them on-site at the treatment program and the rest through referral), 12 offered referral for off-site treatment for HCV infection, and two offered the treatment on-site at the program.
Participating Patients and Data Collection Procedures
At each site, the director was asked to provide a list of 20 patients who had expressed interest in taking part in the study, all of whom had an expected length of stay of at least 3 months. The length of stay requirement was instituted in order to enable a subsequent assessment of the potential impact of the STOP Hep C staff training on patients. To the extent possible, we also requested that this list of patients from each program contain an approximately equal number of HCV positive and HCV negative patients. In the residential drug-free treatment programs, the list of potential study participants typically consisted of those patients that volunteered for the study after counselors in the programs' addiction treatment groups described the research study opportunity to them. While all patients having an anticipated length of stay of 3 months or more were urged to volunteer, HCV seropositive patients were especially encouraged to do so in view of the fact that many patients in the drug-free programs were HCV seronegative (or HCV sero-unaware). In the MMTPs, most patients had an anticipated length of stay of 3 months or more and therefore satisfied our eligibility criterion. In these programs, counselors and/or nurses generally made patients aware of the research study, and HCV seronegative patients were especially encouraged to take part (as the majority of patients in the MMTPs was HCV infected).
Once compiled at the program, the list of names of potential study volunteers was provided to the study team by the program director. These patients were then scheduled to meet individually on-site at the drug treatment program with one of the well-trained research assistants from our New York based staff. This meeting enabled a more comprehensive discussion of the patients' possible participation, including the fact that patients would be compensated $15 or its equivalent in a gift card for their time. All potential study participants were given assurances regarding the voluntary nature of the research and the confidentiality of responses including the use of code numbers, rather than names, to identify study participants. Once the study was described and all questions were answered, those patients that agreed to take part in the research signed an informed consent. In fact, none of the potential participants declined to agree to participate in the interview after discussing the project with one of our project staff. In the end, 20 patients in 10 of the 14 programs took part in the research. In each of two additional programs, one of the 20 patients on the list of potential study participants was unable to take part in the research (yielding a sample of 19 from those programs). In each of the two remaining programs, 21 patients appeared on the list of potential participants supplied by the program director, and all of these patients were invited to take part in the research (yielding two program samples of 21 participants). Thus, between 19 and 21 patients at each program actually took part in the research. Data used in the analyses conducted for this paper involve those collected from patients before the staff training took place. Participating programs understood that the goal of the research was to examine the impact of an HCV staff training on patients, staff and the organization. Thus, in view of this stated goal, it is unlikely that staff would have deliberately educated participating patients about HCV or urged them to use HCV services between the time these patients volunteered for, and actually took part in the research.
Patients' participation involved the completion of a 30-minute Audio Computer Assisted Self Interview (ACASI) instrument. Using headphones, they listened as the survey questions that appeared on a computer monitor were read to them, and patients responded to these questions using a touch screen monitor. Before responding to the survey, one of the project's research assistants worked with the patients individually using a variety of practice questions, and helped them become familiar with the use of the ACASI and the instrument itself. Once the patient was comfortable with the ACASI procedure, the research assistant remained nearby to answer any questions or deal with any problems in completing the instrument. Care was taken to avoid observing patients' responses to the survey questions. The study protocol and study instruments were approved by the Institutional Review Board of the National Development and Research Institutes, Inc.
Data Collected from Patients
Patients were asked to respond to questions involving their socio-demographics (e.g., sex, age, race, ethnicity, marital status, education level), drug use and drug treatment program history, current health (including HIV and HCV status), and health insurance coverage. They were also asked to respond to questions concerning their needs in terms of HCV education, testing, and medical care and support services, the availability of HCV services in these areas at the drug treatment program that they were currently attending, and their use of these services. In addition, they were asked to indicate, on a scale from 1 (do not agree at all) to 10 (completely agree), the extent to which they agreed with statements concerning some reasons why the use of these services may have been facilitated or made more difficult.
Patients were also asked to respond to a 20 item HCV Knowledge Assessment. As we describe in more detail elsewhere [28] , the research team created this assessment to specifically address HCV-related information that is especially relevant for drug treatment programs and their patients. For each item, respondents indicated if the item was true or false or if they did not know. The 20 items include those concerning HCV transmission risk and risk behaviors; HCV diagnosis and disease progression; current HCV treatment options (including for drug dependency patients in MMTPs and other treatment programs); treatment outcomes and health maintenance if HCV infected; differences between the various types of hepatitis and the availability of vaccines for them; and HIV and HCV co-infection. A total score was obtained for each respondent on the HCV Knowledge Assessment by determining the number of items that was correctly endorsed. Each individual's score could therefore range between 0 and 20.
Statistical Analysis
Analyses that compare the 121 NIDUs with the 159 IDUs in the 14 participating programs use chi-square tests (for categorical variables) and t-tests (for continuous variables) to test for statistical significance. P-values for results significant at the p = .05 level or less are reported.
Results
Characteristics of the Participating Patients
As can be seen in Table 1 , close to half (45.7%) of the participating patients were female. Relative to the NIDUs, the IDUs included a significantly smaller proportion of Hispanic patients (12.6% vs. 25.6%; p = .005), and a significantly smaller proportion of non-White patients (18.9% vs. 44.6%; respectively, were Black, and 15.1% vs. 19.0%, respectively, were of races other than Black or White; p < .001). Overall, participating NIDUs were significantly younger than participating IDUs (37.7 years vs. 41.2 years; p = .005), and were less likely to be married or in a common law relationship (12.4% vs. 27.0%; p = .003). About two thirds of the sample (69.3%) had at least a high school degree or its equivalent.
In terms of the specific drugs used in the 6 months before treatment, three out of five (59.5%) of the participating patients used cocaine or crack, and about half (47.1%) used alcohol during these 6 months. IDUs were significantly more likely than NIDUs to use opiates (80.9% vs. 36.8; p < .001) during this time. In fact, most (70.1%) IDUs identified opiates as their primary drug in the 6 Of note, although a significantly greater proportion of IDUs as compared with NIDUs had been in a drug treatment program before this time (suggesting that a greater proportion of participating IDUs may have been exposed to HCV education in the drug treatment program venue), there was no significant relationship between having a history of past drug treatment and a higher score on the HCV Knowledge Assessment (Pearson r = .08; p = .17).
Nor was there a significant correlation for those who had such a history between their HCV Knowledge Assessment scores and the number of times they had been in a drug treatment program in the past (Pearson r = .02; p = .75).
As can be seen in Table 2 , when the individual items on the HCV Knowledge Assessment are examined separately, there were statistically significant differences between the NIDUs and the IDUs on 10 of the 20 items. On almost all of these items, IDUs were significantly more likely than NIDUs to correctly endorse the items. These items had to do with HCV transmission; the duration of HCV treatment; distinguishing the various types of hepatitis infections, methadone and its interaction with HCV treatment; the absence of an HCV vaccine; the possibility of spontaneous clearance of HCV infection; and the risk of contracting HCV relative to HIV.
Self-reported need for HCV education
As can be seen in Table 3 , when asked to rate their need for HCV education, patients assigned a score of 5.7, on average, on a scale from 1 to 10, with '10' indicating the greatest need.
Awareness and use of HCV education services
At 12 of the 14 programs (6 residential drug-free programs and 6 MMTPs), HCV education was offered in a group format. Among the participating patients in these programs, only three in five (57.7%) were aware that such a service was available at their programs. Of these, only 58.3% received the education in this way. Thus, only 33.6% of the patients in programs that offered HCV education in a group format received HCV education in this manner.
At each of the 14 programs, patients could receive HCV education in individual sessions with staff. In all, 50.4% of patients were aware that HCV education was available through individual sessions, but only 60.3% of the participating patients who were aware of this availability actually received HCV education in this way. Thus, only 30.4% of the patients were educated about HCV in individual sessions with staff.
Eleven of the programs (6 MMTPs and 5 residential drugfree programs) offered HCV education through pamphlets or books that the program distributed. In all, 53.4% of the patients in these 11 programs were aware that HCV education was available through books or pamphlets (although a significantly greater proportion of IDUs than NIDUs were aware of the availability of this literature: 61.6% vs. 44.9%; p = .013). As a group, only 70.9% of those who were aware of the availability of HCV information through books or pamphlets actually received HCV education in this way. Thus, only 37.9% of the patients in programs that offered HCV education through books or pamphlets were actually educated about HCV through this literature.
A small proportion (13.6%) of patients received education about HCV through videos or in other ways different from either group or individual sessions with staff, or through books and pamphlets. In all, only three in five patients (59.6%) received HCV education in any form, and almost a quarter (22.5%) was not even aware that any type of HCV education was available at their programs.
Facilitators and Barriers to Using Available HCV Services
The 134 patients that received HCV education either through group sessions or individual sessions with staff, were asked to rate on a scale from 1 to 10 the extent to which they agreed with statements that described a number of possible facilitators for this receipt, with '10' indicating they completely agreed. These included "The medical staff I deal with listen to my concerns about hepatitis C" (average rating 8. We also asked the 92 patients that were aware of the availability of HCV education services through group and/or individual sessions with staff, but did not use at least one of these services, to rate on a scale from 1 to 10 the extent to which they agreed with statements concerning some reasons why they may not have done so. These included "If I ask about hepatitis C or go to a group about it, people might think I am infected" (average rating 3.9 [s.d. . In addition, the 58 patients in the 12 programs that offered HCV education in a group format who were aware of the availability of this service, but did not use it gave an average The group education about hepatitis C was given at a bad time for me." Finally, the 34 patients that were aware of the availability of literature on HCV at the program but did not use it were asked to rate, on a scale from 1 to 10, why this was the case. Respondents gave an average rating of 1.7 (s.d. 1.7 and median rating of 1.0) to "The printed information about hepatitis C is hard to understand" and an average rating of 1.4 (s.d. 1.6 and median rating of 1.0) to "The things written about hepatitis C that they give out are not in my language." There were no statistically significant differences between NIDUs and IDUs concerning any of these barriers.
Discussion
Our results are consistent with the literature that documents drug users' limited knowledge about HCV infection, with scores on a 20-item HCV Knowledge Assessment averaging only a little better than random. Although participating IDUs averaged only 60% correct on this assessment, they scored higher than participating NIDUs overall, and a greater proportion of NIDUs correctly endorsed 9 of the 20 individual items. This may reflect IDUs' recognition of their need to be informed about HCV in view of the high prevalence of the virus among those who inject(ed) drugs, and their greater personal stake in pursuing information about HCV. The need for this information is considerable, however, for all of those at risk for contracting and transmitting the virus, including NIDUs. Participating patients in our research acknowledged this need, at least to some extent, rating it 5.7 on a scale from 1 to 10.
Given the limited knowledge about HCV on the part of these NIDUs and IDUs and their moderate recognition of their need for HCV education, it is of considerable concern that less than two thirds of them obtained such education in any form at their drug treatment programs. In particular, while all 14 of the programs offered HCV education in individual sessions with staff, 11 through books/ pamphlets, and 12 offered HCV education in group sessions, actual receipt of these specific types of HCV education services ranged from only 30.4% for individual sessions with staff to 37.9% for books or pamphlets. All patients can benefit from the receipt of these services in each of these forms.
Clearly, a necessary first step in patients' use of existing HCV education services at their programs is awareness of their existence; our data show that a substantial proportion of drug treatment program patients are unaware of HCV education opportunities. Only 57.7% of the IDUs and NIDUs were aware of the availability of group sessions that covered HCV information, and only half (50.4%) was aware of the availability of individual sessions with staff to discuss HCV. This lack of awareness on the part of so many patients represents missed opportunities to address both IDUs' and NIDUs' HCV related knowledge gaps and concerns.
Importantly, of those aware of the HCV education services offered at their programs, our research did not identify many substantial barriers to obtaining this education. For some, the time at which group HCV education sessions was offered was an obstacle to attending these sessions, as was the concern that attending such a session or asking about HCV might cause others to think they had HCV infection. Overall, however, those who were educated about HCV at their programs gave high marks to counselors and medical staff in terms of listening to their con- a Of the 241 patients in the 6 MMTPs and 6 drug-free treatment programs at which HCV education in a group format was offered b Of the 219 patients in the 6 MMTPs and 5 drug-free treatment programs at which HCV education through pamphlets/books was offered * p < .05
cerns about HCV, knowing a lot about the virus, and making sure that patients understood the information that was given. Thus, efforts need to be directed at making certain that patients are informed about HCV education opportunities at their programs, and encouraged to make use of them.
We acknowledge a number of limitations to the research. First, the patients taking part in our research may not necessarily be representative of IDUs and NIDUs in MMTPs and residential drug-free treatment program patients nationwide, or even at their programs. With regard to the latter limitation, however, given the manner in which they were recruited, we are unaware of any specific biases in the types of patients who volunteered for the research and whose names were provided by the program directors at the participating programs. In addition, because patients were made aware of the opportunity to take part in the research by drug treatment program staff, any unknown bias that might (in fact) exist would likely be in the direction of involving more patients whose HCV knowledge and use of HCV education services was greater than average at each program. Thus, results from this study should be viewed as possibly understating the limited HCV knowledge and use of HCV education services at these programs. Second, HCV serostatus was categorized according to participants' self-report. While attempts were made to solicit volunteers for the research that included an approximately equal number of HCV seropositive and HCV seronegative patients in each of the programs, no participant was excluded from the study on the basis of her/his self-reported HCV status. Thus, combined with our emphasis on ensuring patient confidentiality, there is no specific reason to believe that the self-report is inaccurate. There is also the possibility that participants provided socially desirable responses to our questions. The use of ACASI, however, is likely to have encouraged them to respond truthfully, as their responses were not provided directly to an interviewer. Finally, with regard to the facilitators and barriers concerning the use of HCV education services, patients' responses reflect the extent to which they agreed or disagreed with statements that we provided. Thus, patients may have had other reasons that we did not ask about concerning why they did or did not use available HCV education services at their programs.
Conclusion
Current and former drug users have significant health issues, and many of them lack health insurance coverage and face discrimination and stigma in the community. Although drug treatment programs offer an important venue to support drug users' HCV related needs, our study participants, drawn from 14 different drug treatment programs throughout the U.S. and receiving treatment in two different modalities, had limited knowledge about HCV.
This, coupled with the overall satisfaction expressed by those who used HCV education services at their drug treatment programs, suggests that many drug treatment program patients may be unaware of much needed and valuable opportunities to learn about HCV-related issues in their programs. Our research also suggests the need for drug treatment programs to find ways to make more patients aware of available HCV education opportunities and encourage them to use these services. Without the current availability of a vaccine for HCV infection, and only limited success with HCV pharmacological treatment [29, 30] , it is imperative that drug treatment program patients obtain critical information to support reducing their risk for contracting HCV, limiting its spread to others, and maintaining their health to the greatest extent possible.
